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7\)°]^ ^ ^ 7l]o]E i^>^ uV£*fl ^ « o v^ ^ 7 |^.o) 

ti o Vl ^ .{Method for forming a gate electrode and forming a semiconductor device 
having the gate electrode and method for oxidation of substrate} 

£ la ^fl*l £ lbfe ^2fl^ «V£^1 #*HH ^ H^l^iEi o) 711 o]e ^ ^ « 0 > 
£ 4a ifl*l £ 4b^ afll ^Al^cil rcf=. ^ m.^]d=.B\S] Tflols ^ t§ 

6^ 2lMi tfl<a] ^-£°11 <4€- 7]^ *§^=)fe *}<3 ^rsl-^ uj-Efifl 

AV^Lsl^ uj-El-tfl^ HSll^Holcf. 

£ 8^: ^el^nvs-ofl ^^9] f^-i|S ^e]^^o) Z}- 
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100, 200 : 7l^r 104, 204 : f-e^e]^^ sfl^ 

106, 206 : ^<ffl ^^a>o]c ^ 110> 210 . ^ o1 e ^3-^- 

112 : 212 : *fll ^sj-^- 

214 : *fl2 

^cMltr ^1 

Tfl °lH ^ 7fl °1S it^ ti}£^l ^1^1 «J- 

?11 olM fgA^Kr ^ 3? ^"71 TflolH ^-g- a_K£31 ^ 

«K£*I1 nflael DRAMCdynamic random access memory) l! SRAM(static random 

access memory) -4 X\^}o) ^6\] oj-gf cflolE^ t^He)^- fl ^ (vol at i le)°l £ 

A 1 <g.#^oi W ram ^1^4, cfl e>] &\ # n ^Bfl» -fM^ ^ 

54*1*1- cflolE^ oj.^^o] ^e] ROMCread only memory) *fl#o_S EL7\\ T&Hk ^ &tf. 
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<n> Aj- 7 j a]-^ nu^gj ^q.^| ov £ ^ 7 |^. ^ ^ = ,g. ^ 01 

3 ^ ^ sflHl" ^ tJ-z^ S^SU oJ4. tc)-^, al-T^] ^3 

^ofl <5>q- ol^T- i^cH Sa^ S^xl^E^lAi 711 o]E * 711 o]E #^M- 

<18> £ la tfl^l £ lb^r ^efl^ ^£^1 ^*H^ ^ ^ ^ « o v 

<i9> £ i a # %i-S*>^, ^-£^11 7l^(io)^Hl 711 oIe ^€(12), l-e^e)^ sfl 

^(14), ^^^1 ^SlAfol^ g)]^( 16 ) ^ 3)1^(18)01 ^#5)c^) 01 ^olE ^ 

#(20)# 

<20> o.^., ^^1 7l^(l0)^Hl 30 tfl^l 200A^1 ^*fls TllolE 

^^W. ^7l TllolE AV^nV Aj-ofl N ^ 3:^ p<§ «-^ol £3gs]ol cl^ #Sl^S]^ 
#^1^ #Sl^|el^^ ^tb^. Olol^, ^Sl^El^nV 4H ] BJ^^I ^s]A>ol 

<21> a o V 7 ] ^^ A>ol ^^ AoVo)] ^^1*1-71 ^ 

31 €S1AH-5V £ #El^el^n^ A1Z|*VC1-. ol^A-l, # 7 j ^ 
#71 Ilefl^liE ^Tllh nfl #^n> ofl^ ^ ^ 7 ) 
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% ^ f-°fl <#7] *}5LM) 7]^o\) ±%-S\o] ol^ TjlolE AVsj-nVo. ^ ^ 

^S#(20)ol ^^^nf. 

<22> £ lbl- #7l TflojE ^ S#( 20)o] ^S]oJ ol^ 71^(10)^- ^ 

± ^71^ ^5}-^, a> £ ^ 7l^-(10) * ^7l 7flo]E ^ #(20 )^ 

^:2}-BV(22)ol TiMs x^-g- <^^t}. 

<23> #7l 7^s[ ^7} 7\] o|e ^#(20)* ^*>7] ^ ^ *H ZL^fl 

l^o] ol^- ^^o. S o> 7 ]^ 71^(10) ^ TllolE ^-.(20)0} ^AV 

(damage)* if<>|^)-7l 0^03 ^e^cf. ^.^^ ^sj^, ^-7] 71^(10) 

- ^#(20)^ ^^^(Si)^^ AV i7 |. £.-g-*H # 7 | tiV£^ 71^; 

(10) ^ ^71 TllolE ^^-(20)^1 a^o]] AVSj.n]- (2 2)ol ^^^Cf. 
<24> #7| TflolS ^2:#(20)ofl^^ Aj- 7l #s]^e]^^- 2)] ^(14) ^ ^e]A>oi^ 

3fl^(16)^ ^^HH ^BVol ZL^}, A o V 7] + ^^}o)^ ^7} 

A >°1— ^^(16)^ flfe ^^-(22)ol d| -^-^Tfl ^£]JI(A) o] 

n <#7] 7)}o)*B ^^-o^ 3x^3^0) -^Sfl^lcf. ^I^AS., ^7l TflojE x}^-o) 

^^fl ^a]Afol^L 3fl^(16) ^^S] ^nl-(22)ol ci^- ##£]^(A) 1-llTiE] 
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1020020066804 <g^ : 2002/11/28 

^ ^<HH -8-71 TflojH ufl^§>7l ^tb ^^^ V * 1°]E $H ^^}7] 

A ^ °]^A. #71 ^^^Hl a.ol= 7 > ^S*>^ #71 TflolE A>ol 

°il <l^*Rr ^<HH °l£-*Rr ^l"*>°l <a^5l^ l-^ol yj^ol ^^>7)l £ 

A. 

<26> £ 2^r THojH ^^g. Dfl§^ ^ ^<S^H] ilol^l- ufE}-^ ^^5Lo| 

<27> £ 2 ^ £ 351 B-B'» *B -S^Itt ^ioiq-. 

<28> E 2 ifl^] £ 3# %^<^ , #7l TllolH a^ofl^ ^xr ^ 

^ ^A ^^1^1^(24)71- *§^SM ojcf. ^1-71 ^S}-BV ^3)l°l^(24)ol ^ # 5} O] 
91^ TllolE DflS.^ ^7_> ^<^Bl-(26)ol ^^£1<H o]o]A^ ( Aj- 7 | ^ 

^^(26)^1 ifiS. QA°d ^i*(28)# #71 ^<gH]-(26)UH ^§#5H $1^ 

<29> AV 7 ]^ ^-ol TllolM iifl 7fl#S)- nfl, #7l ^Aj-ol^o} 

°1# i^t ^1^71 ^ ^. 7fl ^ 8-032066 J: ^ ^7fl 

^-^1 ^ ll-345970Jl^l 7fl^l£lc>| oicf. 

< 3 o> ^ 7] ] jl^ 8-032066^^1 ^ ^el-g- ^ ^el^olEf^ 

#5lA>o]^*^. ^^>ol 5flE^*V * 900 M ^-^7H1a-1 60^ 1#5l-^e]*>^ 
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u o Vl ?H 7lW3<H oicf. ZL^uj-, A o v 7 l 900°C^ £5L £-^7HH 6 0-£?I lAV^e]^ 

<3i> <^£. ^- 7 H sg ll-345970S<H]fe ^-g- ^ a^^oIe^ ^ a 

€ #5^H^* ^ 7>i £-^7HH *V * 7 j- 

^ 7 HH 2*1- ^ofl av 7 | aisfl ^e)A>ois.*oi «)> 

<32> n}^, ^. ^ U ji*^ ojjr^ ^ ^ojE 3^0. 

<33> ^ 2 -H-^ ojj^ $fe TiMH ^o. jc Wfe «> £ 

<34> -g- ^3 jh.^ o^^j. ^ 11^.140^^ 7|| o] J= ^#,g- 5. 

<35> Aj- 7lt j. ^ U 42.3 o. Tg-^7] o^o} h s V^^ > 

<36> aVx^J 7]^. Aj-ofl ^olE Aj-gJ.nl- 5fl ^ ) i^Aj^nV ^ ^ ^ ^ Aj^ A fo|c 2]] 
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<37> A <M TflojE ^#01 ol^- 7l#o. A}i ^ 7 }^7> s\ 4\ £ £fl 7 1 

-B-A>^£S. #7} t]]o] E ^71^- #ofl afll ^^Rr Cj-Tll* T 

<8sH TflojE tg#^ ^.g. ^^tf. 

<38> ^7ltt ^l 2 ^*>7l £ 

<39> ti> £ ^ 7}^ #ofl >flolE AV^nV ^^^£)^u| ^g^AW = 2fl ^ 

~ TlMS ^S^^-l- ^*Kr Cj-Tj]; 

7HH ^S^H, ^V7l #Sl^Sl^-nV ^ ^ ^ ^A}o}~ ^°\)^ ^ 

^#t- 0 l ^>^>£^- ^-71 711 0 1E ^# ^71^; ^ 0 H1 afll ^nl-^. *g Aj ^ c^j ; 
<41> #7l ^jrJ.nKg. i^>^ ^jolJE ^o.-.^ <£ ^ttfofl ^n}- ^O^-i. ^ 

<42> #7} ^nj. ^ol^il- S.^}^ TflolH ^^-S.^ n fl^>£^- ^7_V ^<£*M- ^ 

<44> #71 <gE}ol ^Hfl^ M S nfl-^H ^hH^ ^ ^ O.^ ^o] 

<45> #7]^. *fl3 ^-^^ ^^1-71 ^l^H ^ ^-^-8:, 

<46> 0 3] vH«-i- ^|i s*i*Hr ^1; 
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<47> ii) XHE ^2;#Ol ^£ 7l^#^- # 7 | ^ S^*Rr #Xl ; 

<48> iii) #?1 vflofl XI l 1-%^ 7^1- -fi-<a^>H, #7l 2] Mi ^£ 7 > 

#7l XI 1 ^S.o\] Ulsfl #*g^ XI 2 £rJE7l- Sjq^ iflo} ^-gr*Kr #31; 

<49> iv) #71 3)u)i iflofl AVi ^ XI 2 7>i7> S^s} £-^7HH # 

71 Xl^m nV^ ^^O] o.AV^ £ ^ # 7 1 XI ^ M ^7^5. 

^ofl XI 1 #5*^ ^*Rr ^<g|*M 7fl°lM i^Rr 7^1- AVg).^ 

<50> # 7 j ^^dl o^ tg^sj^. Xl^l^ ##3^ ^ §io] ojj-^j. ^ 

^* n fl^ 6 fl, A oM TflolE *l^g- ofl^^ f^Ti ^<^^ <g#*Kf ^oflAi 

#71 #?1 v(H J±°l=-i- ^Al^ ^ oju|.. SE^V, #71 Tflols ^ 

1- A>ololl ^}.g. ^oflAi ^ ^Al^ ^ olcf. 

<51> o}*} ( ^«.*V a. yfeJ-^^ aJaH1§ Aj-^^1 ^t^JI*} ^ 

<52> Aj a! oil 1 

<53> £ 4a vfl^l £ 4b^ XU ^Al ofl ofl € M^^l^E^ 7l|ol E 7^ f$ 

Aj « 0 >^^- A|^^ 7 1 Cj-^SS-olcf. 
<54> XI 1 AjAHHlA-l^ N ^ E^XAE^ XI °1 M #^hg- ^#*Rr «<H^ ^^W- 

<55> 5L 4a# #i*}^ , «>£X) 7l^r(100)#oll XI °1 M Aj-gj-nv sfl^(i 0 2), #e) aj ^ ^nv 

aH €(104), E ^SH AjeiAfoi^ sfl^(io6) ^ xm(108)°l 01^ xi 

^£-§-(110)* ^#*Vcf. Aj- 7 ] Xl^lM ^£#(110)ol ^A^s)^ ojo^ol 7] jg-dQO) 
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0 HN^ P^AS. 5L*§s\o] oi^ P-^(101)ol tg^S)ol oinf. a o v 7 ) p-^doD^fe ofl^ 

tiV£^l 71^(100)^1 30 tfl^l 200A^ ¥*HS Tflol^ A|-^n|o. 

#7] ^^Aj-ol^nV ^ ^ojE ^^-o] <§^^ a-i^-g. ^ 

^ ^71 ^^SJl ^Aj-Ol^ql- * #Sl^E]^^ AIZ]-^ # 7 | ^^I^AE 

Tl^cf. ^-71 llell^liE sfle^ ^71^ nfl =^5)^ #e}-^n> ofl aJ _ ^ AE^j u) 

71 ^ ^ofl ^fl -8-71 HV£^I1 71 ^Hl i,#5l^ TflolE Aj-^nV^ 7^^ ^7^ 

DRAM ^l* if-sV^ «V£*ll #*1°] -fl £^]a^o|]x-) 7)] 0 ]e ^^--g- l-el 

^^^nv ni]^ (104)^ <a]i&af o.s 5^ oj^-ol 5L^£]o] oi^ N ^ 
^o^tf. #71 iE^gs]^ ol^ afl^tfl o]( Ph) ^ til ^( As )-- i^-tbcf. 

^M", #7l TlHE ;£^-_g_ 2(1 ^Ol N ^ #Bl^El€-olJ7 7 ]# ^^«L^ p- 

«(101)ol *§^£\o) 9X7} nfl^ofl TflolM ^ofl £oj..g. 7> ^ ^olE ^ o}^o) 

g-Ej £<$s. av^^i H^fe #^l7]7l P-€(101)^lAio) p 

<8 !-£#Sl 5L^S #7H7lJl 010.14, #7] 04- ^o] p^ -g^^o) £ ^ ^.g. # 
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7}X\f)^ ^7}s]<H ^313 elSLefl^ (Static reflash)lR3°l 

<59> nfl^-ofl, 7flo}E £ = ^ E^^bJo] ^oj.^ <£^- 

*1 ^l^s. itfl^ ^ Hell 3 (Static reflash)^-^ 7] N*g #3 

Aj^s cflA] #S^s]^g. ^X\^ t1)o]e ^^--g- ^(104)* ^ 

Sl-Jl Aj- 7 | TIME ^-g- Bfl^ol ptg ^-f , ^*1- 

P~€(101)ol o1 7 ] ^ojE ^ ^Hflo^ 7 |^. yj.^ 

^AJs^ofl 5=^3- lr^#^ -§-4i(B)» if-^Vuf. 
<60> £ 4b!- 7flo]E ^#(H0)ol %$S)o] 01^ 7l^( 10 0)# 

7>^7> 5)^51 -g-^HH 7H^*H, Aj-7] ^Aj^nl- 5l]^(l04) ^ 
-&^ A 1" 0 ]— ^(106)^ ^©.sL^E) ^ q^o] ^1:1 ^£ -frA>«V>|| 

f7] TflojE ^#(H0) ^ 71 #(100) S.^) ^>^(112)# *§^*M TflolE 

<61> ^a}.^. a o V 7] TflojE ^^#(H0)# ^^^>7l ^ *r*93*f AlZ]- -g^ 

AH aHu)*!**) o]^ ^^0.5. o>7l^ ^4Kdamage)# ^<H*3*M ^^^cf. 

. AJ-71 Tfl OIE ^-§-(110)01 oli- HV£^ 7l#(100)-g- A>^- ^-^HH <g*l 

Bl^S.A-1 Aj-71 SKSLSfl 71^(100) 31 TflolH ^#(110)^r fM^t}. 

<62> £ 5^ a. AjAHHl 4-E *flA±2j- ^ « 0 V^^- ^ ^ 

3 Efol^JEolcf. olSHAi, £ 5# %^§H AJ-71 TflAV^- ^ H^ofl ^ ^ 
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^■7} ^*}7] 3^q>, iflJ^. 400 tfl^ 480 - C o| ig^ofl^ o_j^ 

S^^Cf. 7fl^ ^^§>7] ^tb 7l^(100)#o] j^S]^ 

3*M^ iflofl #5^7} #7] 711 o]E ^#(110)# if^Rr 7l^-(100)S^^ 

ofl^ ^-7] 3^ ^o] ^^^>7l ^ ^(Ramping-up) 

*Rr3l Al ^. ol 0 }o^ ( ufl«. ^ £ 7]- 400 ifl*} 480°C^1 siq^ofl 71 

*(100)-i: Sl^tr^. 4>7l 71^(100)* oJ'^Rf *^ 30 ifl*l 50 slm( standard liter 
per minute)^ 7}if -ft-^*}-!}. (S10) #7l 7>i# # 7 1 ^ o. 

^— ^ "n^Kr ^^MItt ^7) Lflofl S^S|^r 71^(100)^ *1*H rrfe]- Aj- 7l ^ 

ol 4^-31 *>Cf. #7} 7>^^ 3)1^ vflJjLofl #^>^ AVsj-^ll- <qj=L S 

^71 ol^fe 7l«(100) S^o] AJ-7] A^sq. 3 # ^ 71^(100) 

S^ofl 7><S ^rS^^ol ^Ajs}^ ^J^- ^^5j-A]fJr4. 

15 °C ^Al^ ai-71 vflo] ^ i7 |. goo vfl*l 900°C7> £];e^- tr*}.(S12) # 

71 tflo} 71^ ^<LH1£ Tjl^H 30 ifl*l 50 slm $5L*] 7} 

-B-^H ^-§- ^^^i^^ Ao>7l q]tLo| £. E7 |. 8 oo tfl 

^1 900t: ^ ^£^1 ^ ojAj- Aj- 7 ] 5]^^ ^ 

^71^1 ^7la] ^£7} -B-^SlS^- *Vr4. Zl^Jl, Aj-7] ^«.o] o. 
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^]*>^>H ^ 10 ifl^l 7>^* ^l^^H ^l^W. vflJjLei] 

^-71 7] ^(100) ^ 711 o]E ^#(110) 5.^ W^-g: ^^S>7l 

<>1^4 ^ll-olcf. ^ ^"71 ^fr}^ ^-y] 71^(100) ^ 711 o]E ^ 

^#(110)^0)1 7><£ #3j-*H ^^^Cf^, s&7] 7><3 ^Vsf-^ ^- 7 ] f^A^anV ^ 

€(104)3 ^^iLcf ^>7l ^slA>o]£i 34)^(106)^ ^<>1H 43- tgq& 

4. ^Tiofl^ #^^3sl^iLc} ^-71 E^^^l ^e]a>o1^ 7 > #sM14 m>S7fl 

(106) ^3)2) TllojE 7llo)E ^40^1 1-^S>7)1 ^4. 

^€31, SlMi vflofl o]ol^ ufl AJ-7] 5]u|i iflJ*L£] ^Eflofl ajg}] 

^Jl ^ 4^4 lr#^ 7>i# iflofl #7] 7)^(100) ^ 711 o]E ^ 

Sf-(110)iL^«fl 4<3 ^^ol ^ J^5H*Sa4. ufl^-ofl, ^V 7 ] 4<£ AV^ni- 

°fl 4*ti ^71 TflojE £^-cq ^« ^^4^ 0 1 ^ «] ^ $14. 

nM14 ^4(112)^ ^*1?14.(S14) <#7] ofa^ ) ^.g. 

- ^ V 7] 7>^^ ^-7] 3luji vflofl AV^ 7>^4 ^Aj^lc}.. 44 

#4 lr#^ 7}iofl ^sfl ^-7] TflolE ^#(H0)-S- if^^ 7] #(100) 3.^} # 
^(H2)ol ^Sl^r ^£7> ^^4. H^cll, r±<&i£ ^ ^4 ^7] 

^ 7>^ofl 4*fl ^7] f5]^E]au| 3)l^(104)ofl til^fl 4V7I ^^Afojc 3fl^(106) 
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(106)4 A o v 7l #s]^e]^^ anil (104)3 ^ofl z}-z}- tg^s)^- ^5^(112) *H 

7> ^SJH ffl-f <y«fl ^>7] TllojE ^-i-o] ^£ = 

A o v 7l ^ 7}+ ^ 1:%^ 7]-^ l: 0.9 ifl*l 1.1°] sJ^H #7] 

^ ^l^ol ^cf. ^6|) > a o v 7 ] 7fA 7 | ui 

■T- ^Ml *fl^£)£l ^"71 ^ 5.5. 7fl^d 3L^7> 

5L 6^ ^ ^rSL<>\) 0)-=. 71 3& #ofl ^ ^ £1 7><g -^S. 

^ ZLefl^i°lcK 

^l 2 !^, ^3 3 5fe tflofl 71^ S^^ji AV 7 | ^ ^ofl 71 

4H1 ^SJtt 7><g ^rS^^ %o]t\.. o) nfl, ^-71 5.^^^ 7 j ^.o. 

5^^-i-ol oj^l ti\]o] M^s. 71^-olcf. HLfl, ^71 ^ 2iq^ 

(vertical type furnace) °1 JL, <#7] 7)^^-^ Ji^-Eofl ^fls]^ j$ 7 ] ^\J[^o] ^\^-<^ 
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<72> £ 6-g- #S*>^, iflcq ^71- 650 °C<^ a o v 71 sL^s)^ 7l^rl-(500 ) 

502, 504)^1^ ^- 7 i ^o\)x]o) 7l ^.o) o^^^ n^ej. 4 5 ^ 6.5A^ ^?fl£] 7> 

<g AVgj-nl-o) ^^S)^^. ^7l tfl^ Aj-tLofl ^*l*Rr 71^(500)^^- ^-71 Z\ ^ 

^<3] s>«-ofl <H^Kr 7l ^-(504)§o]l wl«fl ^-71 tflofl cQ^^H a^o] ^ 

7l nflg-°fl ^"Cll^^S 7}<3 ^S^l 3 -¥-^711 ^s}t}. ZL^JL, o] nfl Aj- 7 | 
HHH^ 71^- 4^ 7><^ ^-^Vo) 3g*}^ 2A ^5L^Cf. 

<73> aV^o]], ^1-7] ^o] ^- E7 > 450°C^ nfl JL^S]^ 71^(510, 512, 

514)^M]^r #7] ^^l^^l 7}^s\ tcj-e}- 3.6 ^} 4.4A3] 7><£ a> 

^^£4. °1 "fl #7] X^S] 71^- TC^ 7 }<g ^nl- c>) 

39*Hr ^ 0.8A ^-£5^. 

^- A 1 7l^r #<H| 7><£ ^SK^ tg^s)^ ^ oi-g--g- <y^^^tq-. 

<75> £ 7-B- #E]^1^^^H1 JE^Sl^r #^-7> tf-E- 7^ ^7} # Ej e] ^J- # 

<76> _C S> ^! tfl*l ^ 6 7 j^.s. ^-o]) #E]^el 

7l^(600a, 600b) ^1 #^5^^ 5^§*}*] *fl3 ^ *1]4 

7l^(602a, 602b)^] -g-^(B)o]-&-gr ^^^^cj-. ZL 

e]Ji, ^7} ^15 ^ ^16 7l^-(604a, 604b HI #3 AJej^nKg. ^(P) 

o]^o. -oj^o^^ ^l^^ «Vtfc] av^ «-o 1 7l^A^> ^^^}^cf. 
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2 7l^-(600a, 600b)^ ^^o)^ K ^ xj-aj-^oj -^j. 7 ^ 

4. =LZ)5L, s&7] ^15 ^ *fl6 7l^(604a, 604b ^H^H^n}. 
-i+^-^-sl #7] ^11 ^ ^2 71^- (600a, 600b) #3 eJ^^I ^ElA>ol = nv ^ofl 

*8^€ JjL^ofl ^-^^n]. ^. ^ol§ Jio)*j fe &#uf. ^Uf, #7) ^3 

^ *fl4 7l^(602a, 602b)^ ^i^l ^EjAHs.^ k ^ Aj-^nj-o] 

Al ^ *fl2 7l^(600a, 600b)#3 -g^HS.^ K ^ ^.nVo} =^ofl ^ 

<78> ^-71 ^4<H1 Sl^, ^Sfl^ ^ Oj» ^XJ-fl. -tg^ ^ o. ^ e^^l 

<79> £ 8-8- 5=^3 ^^0) X^fe z]-' 

<so> ^71 43^*41 5^5,^ *£M* z^zv ao1# s}7] m 

oflui^l* ^ 4=711 *H ^^$4. =LB\5L, a o V 7] ^E^n_V # ^ 

3 *L ^ (Rapid Thermal Process)!- ^«Hr *M<$*\ 1000 VS. 51, 

ifl^MI A J-it 5slm* -fr<gSH 110S ^ *hf% ^^-i; ^^j-cgcf. AV 7) ^7j^.sL A> 
sl-ev »\)°) *flois) a o Vo,i^ ^ 50A^1 &$Wo) q^&tt. 
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SJ= 110 116AS] ^^-sj-o] ^^cf. 

^^M^ 4^ ^ oj^^ji #iL)^-SnV sfl^oilA^ 4*.t£ 

3?ti °}^*\^ ^ ^ 5a4. ^, Aj- 7 i P ^ i-^^-oi 
31f-*Rr TIME ^£#<a nj-^ofl o]* fl ^^gj. 

^^H, ^ y o^^ ^ E^^l^E^l -JL A>-g-£]^ ptg 

^nV jfl^^ £^5^ #ff- * ^£o)l UfE} 7fl Aj-^ ^ A] ^ ^ 




<84> 



2 
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<87> £ 9a» ^s^, yV£3l 7l^:(200)4H] sfl^(202), #e]^e]^ 

4€(204), ^^a>o]c 3fl^(206) ^ ^ej- 3im(208)°l ^oje 

^2:#(210)* #7l 7\]o}*l ^1-(210)°1 <%<*9] 71^(100) 

^Wl^ ?%<L3, o}^ P-€(201)ol ^^S\o] 

<88> £ 9b» %^\^L , #7] TllolE ^#(210) °1 *§>83<H oi- 71^(200)^- ^ * 

7^7} Si «.^ 7 )oflAl 1*> *fl#S|-*H #£^£^5]- ^ (204)^ 

31 ^^A>o]c Sflli(206)^ ^o\)*\ ^ *}o} 7 } a^S*-^^ ^-71 

Tll^je ^#(210) ^ 7l^-(200) S^ofl *fll ^^(212)^- ^tr4. #7l ^1 ^l-sKi- 
(212)^ 7)]o]j= ^#(210) ^ 71^(200) ^^^>J17> ^ aVs^^ ^1^. 

#71 2fll ^AH]o} ^Jr}. ^sj. =^>l}. 
<89> ^- 7 ] 1*> ?>^>7ll <a^>^, ^-^^ ^^*>7l Siq^ 

400 ^*1 480°CS1 >£$HH oj;g S^t}. o]o]*] , AV 7 j ^ofl 30 ifl^l 

50 slm(standard liter per minute)^ 7}^1- -fj-<y s^^l 7]^J-§- 

<90> Al-7] 71*0] siq^ iflofl 30 vfl*l 50 slm 7 }^m. 

^ -fr^^i #71 3iqi iflsj ^£ 7 f 800 ifl*l 900°C7V ^Aj^tf. 
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<9i> #7] Mi tfl^ a}^ 7 }i ^ 1-%^ 7}if «J3*1# *fl^*H Q 

*>tt afll #3^(212)^- ^^Al^lcf. s$7] 7}i ^ 7>i^ l: 0.9 

ifl*l 1.1^ -f-slwls SH*H ^-71 uflofl afl^-fe %o] Wj-aJ-^j-cf. 

<92> ^ 7 J ^ofl ^- 7 ] ^ojE ^#(210)^ #ft*0_S.JfB] *}o} 7 } 

3^ afll <&5W212)-g- %^ ^ $X^. 

<93> £ 9c!- %^*V^, <#7] afll #5}-^(212H $>M<H 71^(200)^- ^i -g-^ 

7HH 2*V ^S^H XI 1 ^5}-nV(212)AHl X]2 #5^(214)# #71 2 

>n ©IE ^^cf. 

<94> ^l^^S, ^-71 Tfll ^^(212)* *g^*M ^«fl -S-71 3jMi iflofl afl^-fe 1- 

7 ^t ^7l 3]u|i iflofl XI nJ-EM, ^"71 Mi iflofli=. ^- 7 ) ^! A>s|.nT- 
(212)-g- tg^^ nflofl y)*fl ql 2 Hfl ^£ X± ± 7Vi7} afl^t}. o] nfl , #7] <4i 

7>i 9= 1 ifl*l 10 ^ %<2] HCl7>i» d] -B-<a^- ^£ 4V7I HC1 7fif 

M TflolE a]-^ 2^(202)^ o^ofl ^-^^ a] ^1- #i*m a 

<95> ^-7] X)2 ^2KK214)-gr ^^*>7l 2*> *])4kS* #7j 7>i# ^ 

^7>*Vrq-. se^, AI-7I 1*} zfl-J+S* «l*fl aJMi ^°fl ^S)^ -B- 

^"4. H&<*}, ^7) 2%\ AQ&C ^7] 1*} TflXVaJ. ^ofl HjSfl A>^. aV-g-ol 

ni^r fflfs^i ^ag^cf. ^, Jg-o^v ^o> a o v 7] 1S> ^ 2*)- t^s* 
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* AA *r«8*Hr #7l 2*} AQ&c ^°fl ^31 ^12 ^^"(214)^ #7} 

1^ *fl#2}- «\n ^3*r A\ #5}-ei-(212Hl wl*fl ^Tfl ^^t}. 

#7l *fll ^^-(212)^- #7l #£l#^^ 4^(204) ^ ^a}o1_e. sflli 

(206)^1 ^JLJL-^ ^-oj^ zie^l, #7] ^12 #^-^(214)^ 

#71 -^^*V ¥*H^ A\ #51-^(212)^ S^#ofl ^^sls.5. ^<a*Ml ^^t}. 
, #71 TflolE ^£#(210)^ *H#S|- 2^-^Hl ^ ^WJELJL ?]]o)^ 

^ 7M^^£ *3 Al^ t=H^ - fl- S 3f7> 514. 

£ 9d# #2:^, #71 TllolS ^-i-g- O]^ -ol ^>J7 7l# 0>sfl 

°]-&-£r ^ =eflo] ^^(216)1- <g#^cj-. o)o]a^ #71 Tflol 

- o^tfcfl ^sfnV ^3)101^(218)1- #71 TllolE ^ttf o] <£ 

^ - SS l-^t nfl^-^, AV 7l i^o)^ (218)5. l-#Sl^ ^ ojoj o^^j. 

#71 ^ej- ^2fl°H(218)» S^>^ TflojE ^s.^ nfll-^^ ^ojnl- 
(220)# ^^cf. ol nfl ) a o v 7 ] ^sllolAi (218)^7 #?i ^91^(220) ^.g- -g_ol 

^1-711 #71 ^^5]-(220)^: ilo]:E. $jol nfls.^- ^ 014 

#71 ^91^(220)^ ^^1 ^zj-sM Aj- 7l ^^nv ^^01x^(218) a>o!^ 

71^(200) 5#<5>^ IfiJE ^E3j^(224)# <8>^i=h ^H^l, #7l iSiE 

^^*(224)mi #^5. nfl#^H #71 ^i^i ^ =ello] ^^(2i6)sf ^7} 

^#*Hr ^Uj(226)^r ^#^cf. 
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<ioo> a 0 v 7 ] >fl o]e x^o] ^ta Il^f <SJLS>7fl ^^^-o.S.>H, ^H^-S. o]cH^]^ 

^ ^ ^ ^ ^ ^ o. ^ ^ - oicf. 

<101> Qo] £ Mj-^ofl Oj:^ ^ IT^^ ^ojE 

<102> Aj--^ «j-<2}- £ MJ-T^ H>^^ ^Al^l- %V 2 *H ^^M^ *fl^ ?]# 

g-o)^ #<3*>5^ <5} 7 ]<3] JL^ ^ofl 7 j 7 fl£ ^. ^ c$al 
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11 

Ho] 711 o]E ^St* *g ^ ^ ^711; 

ii)^"7] 711 ^^l-o] %^5%o] ol^ ^ ^ «-3g-^ 7l-^7> 5)^5} £ 

^#1: 0 1 -H-^>£^- #71 7flol]= ^71^- #ofl ! AV3j.nV^. fg^i=. ^ 

$SL£. f>}±= 711 °1 S ^ w o^. 
2] 

#°1 ^ Tll^lE ^ ^Aj Hj-^ 

3] 

^ll^Hl Sl^l, A o V 7 | ^! AVsJ.oV^- ^-^HlA^ A>^ 7}i<2f 7].^ 

^ 1: 0.9 ifl^l l.l^l ^al^ ^ojE ^ ^ w o >^ 

^U^l 91°]*], #71 ^11 #3^Kg- M*Rr ^TlHH #7} 7>i^ 2]^, 

^ «-§; if-^ 7l]olE ^ HVtf . 

[3^8" 5] 

5a<^i, #71 *fli -g-aj-ej-g- ^^fe- #7]]!- ^zj}7l ^ofi, 
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A o v 7l Tfl-a-Sj- ^^*>7l tfl-f* 400 ifl*l 480°C^ ^iflofl^ <aJ3 

^"71 31 iflofl 7^H !-#^ 7 >^» -fi-«a«l-^, ^7) Slu)^ xflo] ^ £7 > 800 ifl 

*1 900°C7> iflS] ir^}^ d] ^*Kr £^)o s ^ 

^ TflolM ^ ^ 

13^8- 6] 

*fl5*J-°fl &6\x\ t s£ 7 ] ^ U «^ 7>^ -S-71 iflofl 30 ifl^l 50slm^ -fr^= 

7] 

^ *fl7l ^ * <x ±m S.^}^ ^7] tfloflAi 2 xV A V 

S SRr TflojE ^ a]-^. 

8] 

^17^ oi^^ ; a o > 71 <* i# 7> ^- hci, ci 2 a^r c 2 hci 3 7}^# a^- 

9] 

^■8- #^JLiS. ^ 7flo]E tgjg ^ 



35-25 



1020020066804 # ^ 2002/11/28 
10] 

€ ^ tIMe ^2:«-g: ^*Hr #7]]; 

ii) #7] TllojE ^-i-ol i%^S\o] oj- XJ.^ 7 ^ 7 }. « 

Vi) ^7l €S <§i!K] tfl» nfl^Hir 7])olE i^-§>^ tiV^j 

11] 

*fll0lM| 5U°H, ^71 #2l^e)3.nV 3]] El J3_ 5^ o}^ 2 ^ 3^ <£ ± o) 0 j£.o] «. 
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12] 

X] 10*8-41 Sa°H, X| 1 -fta^-fr 3^*Hr #XHH ^ 7}i2f 1-%^ 7>>i 

^ l: 0.9 ^fl*l l.lX Y^wls. 5] ^sl 53 # XHJ= ^^-o. by 

[3^8- 13] 

XllO^Xl &<X*1, -*7l XI 1 ^*Kr #X1« ^^*>7l o]#6\], 

-8-71 X)^ ^-g- ^«8*>7l 3tb iflM- 400 vfl*l 480°C^ U*H>H <H 

^-71 Tflois ^s#oi 7l^i-# ^-7] vfls s^sRf #X1; 

^-71 iflofl Tfll 1:%^ 7fif A o V 7l 5tH^ iflS} ^£7V 800 vfl 

*1 900°C7> £15L^- XM^ ^ ^s}^ #Xl» ^*Hr 33* ^$°-sL *>tt 

u] 

X]10%H1 9X°]*\, #7} XI 1 -a-sJ-^M: $^«Hr #X1» °1 ^Xl, #7] XI 1 

*M ^7) XI 1 -iVsJ-sJ- -$6fl *)12 ^VS^-g- t§^«Hr cj^s iX «^«8*Hr 33* ^-^^.s. 
15] 

i) XI l f£i 2^Kr #X1; 

ii) XMm ^-^<X 7l^## a o v 71 q]^ s^sHr <2X1; 
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iii) ^7) *}1 7>^# -fr^S}^, #7l ifls) ^£ 7 > 
#7l ^ll ^io]] al«fl av^s] ^^7> ^u)^ ifloj ^-Tfl; 

iv) ^7} S^Mi lfl<*|| ^ ^ ^12 7^7> 2)^2} ^-^7loflAl AV^a) aV 

16] 

*)U5%M1 9X°]^, #7l AM ^-£^r 400 ^*1 480°C«y ^-g- 7))o}^ 
17] 

^115%H1 &<>H, av 7 | ^ 2 £rJE^ 800 900°C<y 33 ^ s^jo^ ^ ?))o}^ 

[^U" 18] 

*fll5%Hl $W>H, #71 *)U ^-s^^ *§#*Hr #i 7}^<2j- ^2 

[3^* 19] 

^115^ ^O^, #7] *fll #S1-5V# ^*Rr ^TTlll- Ol *oj] > ^y) ^ 
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20] 
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I Si 5] 

800C 8 
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450C°- 



S10 



S12 



S14 



IS. 6] 



500 502 504 510 512 514 




°^ 1504 
125-4 

£ 100-r 

<J 754 
| 50-,- 



35-32 



1020020066804 



#^ 2002/11/28 



IS. 8] 
150- 

.< 125- 

f 100- 

iSr 
tJ 
si 



25- 
0- 



1 1 1 



75 h- 

50- -tr* 



I 



1 



[£ 9a] 



201 - 
200- 

[£. 9b] 



£9 g± #4: 



1 



Si BF2 





i 



















212 



^osi 

-206 
-204 
-202J 



210 




210 
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IS. 9c] 

21 4 21 2 
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9f] 




^210 
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